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^ (54) Title: PROPYLENE POLYMER, MOLDED OBJECT THEREOF, AND PROCESS FOR PRODUCING PROPYLENE POLY- 
^ MER 

VO 

O (57) Abstract: A propylene polymer which is excellent in low-temperature heal scalability, transparency, scratch resistance, etc. 

O and is advantageously usable in the field of packaging films, wherein (1) the melting point Tm (°C) as measured with a differential 

^ scanning calorimeter is 110 ^ Tm ^ 140, (2) the heat of fusion A H (J/g) and the melting point Tm (°C) satisfy the relationship A 

O H ^ 0.45xTm -i 22, (3) when analyzed by the temperature-rising fractionation method, the polymer gives an elution curve wherein 

Othe peak top has a half band width Th (°C) satisfying the relationship Th ^ 5, and (4) the intrinsic viscosity ( T) ] (dl/g) as measured 
at 135°C in tetralin solvent is 0.5 to 5. 
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) (2, 2' ) zi$jgifSjonj:<; (1, 2' ) (2, 1* ) - 

£-*>©«f»-?B\ (2 -a) 




• - - (2 - a) 
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_hlE-JS^: (2 -a) I^^T, M 1 , A', A 2 , q RTfi r \t±'Bil m C 

©X 3 O^flc^t UTIS, — JR^C (2) tf>X 3 OR«t«* UfcfcO £ 
^O^r^lf^r t^-C#^ 0 Y 2 li/K^SS^L, Y 2 2*jgffc;fc;5#£\ 

t>.fcV\, ^<DY 2 (DMcWmtl^Xn. -8S5S; (2) (DY 2 Ufc" 

p^ishs ^jgfsc i ~ 2 o ^»i~2ooADy^ 
-T-t>^oT^xtJ;<> mm-rzmm±&tz&i<^i&&^xm&Mf& 

m&*& (l, i' ) (2, 2' ) -m#Mgs»£.u! (i, 2 
' ) (2, i* ) -mmmM<D\,^-rtix*>^xh «tv>„ 

r<D-&5£ (2) T*;*:^**^*^*©***!!* l-cis. (1, 
1* — ai^W) (2, 2' — ai^-l^^) - 1*^ (-{ xP/Uzj=. 
!?A^n9K, (1, 2' -m^V^) (2, 1' -^^l^) -tr* 
(^^n/u) i/^^nUK, (1, 1* -t^U^s) (2, 
2' -p^l^) - fcf;* (^r^-/>) ->3=i)A^d!)K, (1, 
2' (2, 1' — ^U^) - GO-t^/v) y/P3^ 

9Ai?^nijK, (i, i' — fy^oifyfy) (2, 2' -^fy/o 

try 7*^) - f-X (^^^/p) ^ykra^^Avf^a y K, (1, 2' - 
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^yyn^yfy) (2, l' -^yyofyf^) -if* ^*r~/v 

) ^-!)A^d!)K, (1, 1' -^l^) (2, 2' -3i^w 
^) - f ^ (3 -^fvM'^-r— /W) ^n^^^ny K, (1, 2 
' (2, 1' -m^V-V) -t*^ (3 -^^/W^— /P) 

i//U=i~?7J»is-?V2}) K, (1, 1' -oi^l^v) (2, 2' -cn^t^:/ 

) -tr* (4, s-^y^yf-^) •^^{'Ai/^n y k, (i, 

2' -zr.=f-U^) (2, 1' -rc^u-ix) -t*^. (4, 

— *?J*W n y K, (l t 1' -m^-w^) (2, 2' -3i 
^v^) - f^. ( 4 -^T y :/n l^/u>r ^t^/U).. ^/vn =■ ^A^dJ k, 
(1, 2' (2, 1' -ai^u^) ^fc*^ (4— <Vzfn\? 

>V4^*f=-?V) v j ;P3^i)A^p!) K, (1, 1' -ai^w^). (2, 
2' -ai^W^) (5, 6 -ist^/V^ ^"T— = 

^oU K, (1, 2' -ai^-U^) (2, 1' -:n^u;x) (5, 
6 — v^^VWT ^) ^as^^nHK, (1, 1' — ai^U 

y).'(2, 2' — ai^l^) -if*. (4, 7 — i?>T t?A"< Is'fzz.jV 

) e;;V3 = t>A^n!J K, (1, 2* -ol^V^) (2, 1' -m^U- 
^) -If:* (4, 7 -v 5 ^ y^o lf;Kyf=^) i?/U3 = !>Ai?^n!) 
K, (1, 1' (2, 2' -ai^t^) -f^ (4-73i^ 

/^^— /v) v'/Vn-^Ai/^n!) K, (1, 2' -3i^w» (2, 
1 ' — — tf^ (4-7i =-;U^ ^^f=.;u) nT>Ai/^n 
y K, (1, 1' (2, 2' -ai^W^) -fc** (3-y-^ 

/u-4-^y^PkVwyf^i') -;^3^t>a^p!J k, (i, 2' 
-ai^i^^) (2, 1' -xf i/y) -e^ (3 -^^-/u-4-^ yyo 

>-y*=-Jl') v>A-=i — ?Av?^a y K, (1, 1' — (2, 
2' -cn^W^) -tT^ (5, 6 --<>y^ >-7^-7V) i^Pn^ t^Ai/^ 
nPK, (1, 2' -xfl/y) (2, 1' -m^-l^^) -If* (5, 6 
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(2, 2' -> ry^crt°y^^) -t*;* (^^^/u) 
oyK, (i, 2' -oi^-u^) (2, i r y^nt-y^) -ir* 

('T ^7*— /P) ^a^^^piJK, (1, 1' -J yzfu\f D^ls 
) (2, 2' -m^l^^) -tf^ = K, 

(1, 2' -y^V-^) (2, 1' -zc^Uls) & 

su^ — vj^i/fuyy, (l, i' -y^'v^o (2, 2' -ai^u^) 
-t** (^rv^yv) ^^^^pyK, (1,1* -zi^wis) 

(2, 2' -y^U^) -fcT^ (-< ^n^^^nU K, 

(l, 1' -t^uis) (2, 2' -^y^aifyry) -if?} Ml/*r 
^z^^piJ K, (1, 2' -y^l^) (2, l'---f 

y^otyfy) -tr* (^^-/u) ^bs^^b.p'k, (i, 
1' --r y^nr fyfy) (2, 2' -y^i^>-) -tr* u^^ao 

y K, (1, 1' -^^i^) ( 2 , 2' 
) (3 - >f/^>^ ct^^^ (is? X2^<l/# v?cn=i/V) i^/kn 

'^DllK, (1, 1* — fyyni^yfy) (2, 2' — fy^ 
/u) ^?^=i^^A>f^ a y k, (1, i* -^Ptyfy)' (2, 2" - 

tr y >-) (3 -y ^/>v-^ d^O-^ p^^sfec 

— /v) -;/v3=!>A^Dy k, (i, i» -ai^u^) (2, 2' -y 
y K, (1, 1' -y^i^^) (2, 2' -m^-u^) -tr^ (3_^^. 

;i->^n/<y^i7x^/u) ^/1/3^!>A^^d!J K, (1, l* — f y^ 
a t°y ^» (2, 2' - k'^ (3-yfVW^o^:>^i? 

^—,U) a y K, (1, 1* -m^U'V) (2, 2' - 

^■^pPK, (i, i* -y^u^) (2, 2' -y^v^) -tr* 

(3 — y "f-jVi/t? xi-><^9 y;l/nrr>Ay^py K, (l, 1 
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' -t^Uls) (2, 2' — <y^nt°y^^) -tr* (3-*<?/lsis? 
T2^.^?i?3z^su) i?;i/n^^Ai/^n!) K, (1, 1* — f y^n tf-JJ 
X^) (2, 2' -> fyynty^y) - f * ( 3 -y n^y*' 
i/oi^/w) i?/i/3=i)A^^B'!l K, (1, r' -ai^i^^) ( 2 , 2* 
-^^W^) -f* (3, A-Vt^lVi/tvi^l/Z i?/U=tz^ 
^ p UK, (1, 1' -in^U-^) (2, 2' -^y^otf'Jfy 
) — tf^ (3, 4 — ist'TsUi/? v<i/.t? i?/U=i~trJ*i;-frx2 
V K. (1, 1' -y^UV) (2, 2' -^^1/^) (3, 4- 

v?y^/W>y H'O-^^rc^/iO ^l/3r*>A.i;^P!)K, (1, 1 ' — 
(2, 2' — f y^n^V^) -tT* (3, 4->>y5vWv' 
y n^^y v^^/v) ^n^DA^pyi.; ( lt !» -^y^-titf 
Vr^) (2, 2' ->f y^crl^y^^) -{fx (3, 4-^y?vl^y 
n-^y i^oi^/w) v ? /l'^ — J* is? p y K, (1, 2' -oc^u^) ( 
2, 1' -y^V^) -t*y. (3-^^/P^^t3^^^^rc^/l.) i?;u=i 
^^-^pDK, (1, 2' -ai^w^) ( 2 , 1' ->ry/Dtyf 
>0 — f.X O—jt^-sUis? a^<is?i?ai—ji,) v?/Un^ r>Av?^ a y K, 

(1, 2' -y^I^) (2, 1* -y^V) -tr* ( 3 -y.^,^ 
n^^? i/=zL~/ls) ^nz^-^DilK, (1, 2' -y^lx^) ( 
2, 1' -^y^nfjlfy) -fc** (3-y^vl^>y o^^y^^/ix 

) o y k, (i, 2'-- fy^c^y-^) (2, i* 

->f yy^a i^y^^) - 1*^. (3 -y ^/i->y u^^y i^n^v) ^ n 

= n^B!) K, (I, 2' -ai^W^) (2, 1' -^^^^ _ t - 
* (3, 4 -v?y ^vl^y n^>-y ^ni^/v) ^^^-^DiJir, 

(1, 2' -^^^>-) ( 2 , 1* — fy^atfyfy) -tr* (3, 4 

-v?>f;l/->^n^y^ ^cn^/p) ^a-^A^niJ K, (1, 2' 
-y^U^) (2, 1' -y^l^) -t^ (3, 4-i^y^/Uv'y 
^y^rc^/P) ^a^^^nyK, (1, 2' -y^u:^) (2, 
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)V) — VJ*W n y K, (1, 2' Wyypk'!)f» (2, 1 

' -^y^at'yf^) - tr^. (3, 4-v?^^^>^cr^^^^=/i^ 

) ^ 3 = ^^n!J K, (l, 2' -ni^U^) (2, 1' -oi^U 
:/) t*^ ( 5 , 5-7 ~/Wf /U) v?/1^3 -^A^oP K, ( 1 , 

2' -:n^l^) (2, 1' -ai^i^) tr* (5, 6-73i^/W 
— yl^) ^3 = ^A^bD K, (1, 2' -ai^l^^) (2, 1 " 
^U^) fcT^ (6, 6 -7x- /W — )V) */;l,=i~VJ»i/?X3 y Kft 

if r b <n\l&fyi ic *5 it 5 =1 =. ? a ^ * -7 ^ a t-g 

t <S» J ic\ v?^^V->y (1- (2-^ fvV-4, 5 -^y/^ 
^^yv) ) ( 2 ->r i'v^/v) :=- ^ A s?^ a y k % ^/v 3/ y 

(1— (2— m^rt — 4, 5 — IfT^-A,) ) ( 2 — > f ^7*— 
/W) i;;V3^!>A^P!) h\ v^<3vV->y (l - (2-^/V-4, 

v^^/wi^y (i - (2-^^/w-4, ^) ) ( 

2 — 4, 7 — v^^/Wf ^^n/U) i/;V3 = i>Ai'^n "J K, A'i' 
V Ul/ (1- (2-3i^/P-4, 5 — <^J/-T ^*f=- /V) ) (2-4, 7 

l - (2-^^/v- 4, 5-^>y^r^— yv) ) (2--f^=/p) 

^a^^A^ay ^7i-;^Di/y (l— (2— 31^^—4, 5 

-^^y-r i/f— /u) ) ( 2 — f i/y*—^) i?su=i-vj±i;? ay k, 

7x-;ui/!Jvyi/!Ji/y (1- (2-^^/^— 4, 5 — ^<>^-f >"r^ 
(1- (2-^^/1^-4, 5-^^^^^—^)) (2-4, 7-v?^ 

^■r—zu) i?;i/3-i?Ae;^ t3 y k„ v^^.^/Pv'y (1- ( 

2-31^/^-4, 5 -^^y-T ^-r^/V) ) (2-4, 7-v^^/W^ 
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ZfrL>\zm&£frZ>i><OX*\-3lt!:\,\ *fc, (A-2) ^ttTIS, Ztl 

b <om&&.mtt&m © * a» s> 2 ji ^fe^^^it-c v >x t> £ v \ 

MIS (A-l) fiK^^jgT-fe^o 
(B) fi£^lcov>xm^5 0 
#«9§fc*3'tt3 (B) (B-l) T/l-^^^^^-^r^^S. 

v (b— 2) Hrris^^ji'fk-^fets^b-c^^^-^t^mbp s-f^-^ 

-LIB (B-l) ^©7/V^!>A^'>^i Ltlt -Hast (3 

) 

A I — O -4 — A I — O -4-A \( (3) 

\ i \r" 



R"/ v | X R 

R" 



(5S«F , R 2, tt#*Jfc 1 ~ 2 0 % £f l£ b < 14 1 ~ 1 2 07/^/H, T/V-ir 
^^JE^'«r^ U wli^a-g-S^^ U iifit 2 ~ 5 O , # •£ L < i* 2 ~ 

t-i^ti5i^7/^; y &tf--a£5£ (4) 



rf 



A I -O 



(4) 



(^f, R 2l S.U t wJ4MI2— «^ (3) {C*5JtSfc©^P3C-Cfe-5 0 ) 
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iSElCBr?gT-$>oX, 'H -NMR J: !5iBJ^Lfca®^r«lT/V5 — ^A^b 

- V 3 ~ 5 ©*%^T, 2|#^$f * U < fi, 2 ~ 4 Ii%£JlTt 
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— (B-2) ^iLTtt, ^]l^Jg^#li:SJ&bT*^ 
(6) 

( [L 1 — R 22 ) h *) . ( [Z] -) b • • • (5) 
( [L 2 ] h ') . ( [ZD ) b • • - (6) 
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(fcfcU L 2 I*M 2 , R^R^M 3 , R 25 3 CXfiR^M 3 T?fc^ 0 ) 

C (5) „ (6) L i n,Usfxm^ ■ [Z] tt % ifcgB&teTn*-^ 

cz l ] -xii cz 2 ] r^r* [z 1 ] -tt*»c©aas7c*i2:lS^uys:r= 

a*^ cm 4 g 1 g 2 • • • G f 3 m* tmmamns* 

i 5mytm. &-£L<r±mm&3mi 3~i 5»i5c**^t- Q G i ~G f « 

^Mti&Htm?-, ^n^vlf, ftl»l^2 0O7^*yH f 

6~2 0©7y-;>S, iiift6~2 0©7]J-/m^S, ftjRft7~ 
4 0 ©7^*7 y -/H, J^^IS 7 ~ 4 0 <DT V ~ /UT A"*A&, &m 
!£l~2 (XD^vSffW&fcitfcmm, ^|fcl~2 0©7i//^v/S, 
* n 4 KS, Xf^^^t 2 ~ 2 O «m^^«<fcjkj|f££jj% 
-To G' ~G f <Z>5*>2 0JW±#m£7£j£LTV^*>«fcV\ ) fli (( f<fc>& 

sm 4 <Dm*ffi) +i] wssc$r^-r 0 ) , cz 2 ] suM^ac©^ 

<^>^Sc (pK.) l 0£JlT©yv^f5' KSS^iSXtt^'l'^f?' K 

frz&®mm£7jk-r 0 t-r^ /w-r^*j[s^gB{4u-cv>Tt<tv^ r 22 

ttTk^Ig^, 1 — 2 O 07/I'*/H, 6 — 2 0 07 y — 

£t^HS: 7 ~ 4 0 <DT/^/VT y — /P&Xli^gc 7 ~ 4 O <D T V —fVTfr 
^/i-SSr^U R^St/R^fi^tt^eix^^p^^^^/uS, ilSli^ 

2O07WS, ^S?H&6~2 0<O 7y-/H, ^S7-4 0O7;^ 

*^7 y — ^mjLi-imm^n i ~ 4 0 <e>t y — /vr/i^/v^sr ;jw- 0 r^s-t- 

htt [L 1 -R 22 ] , [L 2 ] <D4*ls<mi-Z\~Z<Dmk, a 1 &.±<Dm 
b= (h X a) T-fcS 0 M 2 Ji % MHft*ft 1 .~ 3 « 11-13, 17 
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^, N, . N f^T- y ^, h !J tf-A'T % h y xf;l/7 5 ^, 

h y - n-^w 5 ^, ^ •f-ji'S?? ^—jist i^, tr y p -^n 

— N, N — 5?**-A"T=y V, p-=ho-N, N-^f/VT^yy 

h y /i^fc ?<d~ h y /Hgfc ^«r*rf s £ t s d 

m, tV-fris* n^y ^x^Si i*^^»f 5 - <!: R 25 

M 2 (D^flctflt Li, Na, K, Ag, C u, Br, I, I 3 

&m\fZ>^k&T?Z. M 3 (DMcWfflk LXl±, Mn, Fe, Co, Ni, Z 
n f&Ptf 5 r t 5 0 

CZ 1 D " , -ft£t>-h CM 5 G l G 2 • - • G f 3 |H*5VvC, M 5 (DM, 
frWkLTSB, Al, Si, P, As, S b t\ #3; U < fSB&tfA 
1 3S2|£»f bixSo G 1 , G 2 ~G f <D%;W-fflk b"Cfi> itTtmASTX 

< y -/Ut^^li: UT^ h^v-S, 3z hdr->^, n -zf h^v'S, 
7x/ **>2£fc t\ ^bTK^S t Lt>f/H, ^^Vg, n -^cr tf/P 

m, j y^rj^/^m, n-^/us, ^yzf^^m, n-ar^^m, n 

— m^f =r 7x-;uS, p - h y ^<>^7v£, 4 — t —zf=f- 
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>ym, mm, &m, ^vm, ^fni^tftft*** i lt p - 7^* 

3, 4, 5— h y 7;vto7s-;H, ^a^/Wg, 3, 

M?ftfflb\,X\'thV7si'X-v*?^x/\sfc>WtT~*i<' (CF3SO3) 
fcT;* ( h y 7;^p/^ v^/VTfc— /u) ^ ^/PT— ( h V 

/V*-,^) T 5 K, ia^BfT^^"^ (CIO,) - , by 

cf 3 co^^D-y/vtBTyf^yr-t^ sbF 6 )-, 7 
jvirxi*rvi)r^m.T—i!r (FS0 3 ) V o xz xs^i/mr,—*:/ (CI 
S0 3 ) o ^/V* yffiST = 5 - 7 yfliT >f * y (FS0 3 / 

SbF 5 ) 7/Vtn^MVt7" 5-7 lyitWcM (FSO3/A 
sF 5 ) , h !) 7/l^tn ^ ^ y7/^y||/5 - 7 <>ft7>f *y (CF 3 
so 3 /sbF 5 r tiif^mf r. t2>5t?#S 0 
r©J;5^ (B-2) ^«fe©^iLttt, 5rK9:7*=/Ha 

SI h y xf/vr rh77 ^n/Hfflgfe h y - n -zf^-frT I/*: 

— r b 7 7 i^;Hl h !) ^ f ;V7 7A, fh77i^ffl 

T>-*-£A, f h7 7x^fflSg^>i;^ (MJ-n-7"f;l/) 
Ti^E--^A, T h77i^/HSI^^f ^7x^7y*-!>A, T 
F77i- /Hfflge h y 7^ — /V (^^-/U) T^^E-^^A, fh77i-^ 
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mm b y tf-AsT-v =-vj*, Tb^y^^^mmt^^Yfyv-yj*, 

2—>7;if!J^!?A) , T by** (^7;vtn7s-;i') 

Shy7xx;l/7y*-«>A, ^h^^rX (^^* ~7 AsHrv 7 ^~jl>) fig 
St h 7 - n - 7*^7 7^, rh7 =^r^ (^i^ 7x= 

AO h7^ i ?vi'T^e~!7-k, fh7^ (^V^TVi^o^mn 

AO fflJSfc^VvVW (MJ-n-7f/V) 7>^i^, rh7^ ("^ 
^7/l'tP7x=;l') W»*^A-$?7:c=A-:r ^h^^r^ ( 

'O-^TVi^n^a^/p) mmbV 7^—;u 7^-9^, t- 

* H^^7;i'tn7s=;i') SfiSfcv^ f/V7= y = !7-&, rh7^ ( 
^>^7;wtn7x^) ffl»MJ^r^7-y-7A, fh7^ (-< 
V^^/i^n^^/w) SBS^^/H^y v?^r>A, 7h7^ i^lsf? 
;^o7s^) fiBSfe^^i^/wey i?=7A, r h7^ 7 /V;*- 

o7i=f) flllffiM^A (2-->7-y If y !7A) , ^ b^ic* 
^7;i/tB7i=;i') fflg|^>^/i' (2-->7/ty^7A) , T b? 
3fX (^^7;Ptn7x-;P) fllifc7<9vM4 -*/T J tr y S^=!7A), 

7l«7^ [tr* (3, 5-^M)7;i/to^f/i/) ^^—/u] Bfigfci^ 
^■^T— y — >7A, b "7 7 z^n-ir=-yj*, 7b77x^;v 
flfl®HS, 7- h^^-AflB&h yfvK fh77x-;HSTh77x^ 
/ujtf/w^ y ^^ti/U^, 7h7^ (^^tvi^-p^^^/w) B8g£;7 
^ u-fe^^A, rl-7^ (^>^7;^p7x- su) mm (1, 1' - 
i/Vf^inir^!?^) , 7b7^ (^^^/i^n^^/u) flBgf 
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h v ^^/^>mm^ t*&mfz r t 5 0 (b - 2 ) 

fit-fib LTf4 % .lie— assS (5) ^-e^^*T,s-r^-^tt^^5^bv\ 

^© (B-2) fi£;9-?£>5. m (A) ^©TO^J||>fk^iSJCb-C 

*&wi-&nz>*^7j^m&mm\zis^xte. (b) ^tu, ( 

B-i) j£#o^£r/B^-tfc«fc^U (B-2) J&ft<D?*&m VN-C «fc < „ 
(B-l) fifcfrt (B-2) fc-frb fritxm^xhz^o 

^^t-, mib^ (a) ^si; (b) &.&&3a$.fib ^xtt-rzhn 
-?&o-ct>j^u *fc. (a) (b) j&#2*.t* (o mm-r^s. 

~ ?M\&m*:^s8& b Lt^ttS h<DX$>*? -c t £ v\, 
^r-C, (C) fig^^WSlT/P^^^^^^i: (7) 
R 27 , A 1 Q 3 _, • - - (7) 

(5fc*K R^liKSSl-lOWT/^/i/S, Qli^cmm^, ^»1~2 

viai ~3osSc-cfeS) 
huI5— HBCtZ (7) -C^^HS'fk^tD^M^ btrii. MJ*^\*77U 

hy^^VVT/l^-yA, h y-f V^a kVUT/V^-^A, h 

/l/^7A7ny K, ^f;i/7;l'?-!>A^c!;K I m^/vx/I-S — 7 
A i?^ o y K, 5? ^ ^7^ 5 — »7 A 7^^" y K, S^f y -/f-fVTA^ % ~ 
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(B) tt«"a£#£UT (B-l)'^ft^v^lcit 

U< ttl : 1~1 : 10 6 , b< 14*1 : 10 — 1 : 10" <^$SS^ 

x h&m<&v. mmmx'^\ (b-2)- ^m^m^tcWi^\z.\t^ 

^e/VJfCig 1 * L < IS 1 O : 1 ~ 1 : 100. «fc 9 L < Kfc 2 : 1 ~ 1 : 

^r/lstfrVm- * U < 14 1 : 1~1 : 2 0, 0 0 0. £9&$L<r4 
1:5 — 1:2, 0 00, £ Kill : 10~1 : 1, 000© 

££>fci. ^IglJII-^Tte, #ttfl&£#©*J>fc< £fc-*£3r3i3£ifi# 

i^a^p vxm v^s r t So ^fi#©g^o^Ti4^K:«8ii&f4& < . 
^(Dwmsimm%^\ mmmfc%>m.&b ltij, ^wj-«v s i 

0 2 , A 1 2 0 3 , MgO, Zr0 2 , T i 0 2 , Fe 2 0 3 , B 2 0 3 , C a O, 
ZnO, BaO, T h O, -^rftk ©iS-a^ 08;tl4 ~> y y&T/l'? -J", if^ 
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li, m^S i 0 2 ^cteA 1 2 0 3 ##;£LV\ &*5, JiieiK*8B&te#lffii*li, 

fittiLT, MgCI 2 , Mg (OC 2 H 5 ) 2 *£ i: oy* ? V Mt&Vott W 

R 28 ,, X% T^£fr5^*^!7Afl^4&^tf>|gig 
fcifSrHM-f-Sw i#-?#5„ R^ti^tlf&l — 2 

mm®. i ~ 2 o <dt^^ 6 - 2 o <75T y — /WS. X 4 tt^ 

0O7;vdr;H^U, xfiO — 2. y»20 
~2-Cfc«3, ^ox + y = 2-Cfc5o ^RW^X 4 fi^tt^nP— Cfc 

>% M&#y #yryi — hfciftofi-s-fls-^*— ^, # 

MgCl 2( MgCl (OC 2 H s ) , Mg (OC 2 H 5 ) 2> Si0 2 , A1 2 0 
3 fc£*2S#&LV\, ifcfittott^i, ^-ODaSS^K&tJU: 
W^fiii^l~3 O O /zm, #*L<f*l 0-2 O O v m, 
Kli20~l OO/jmffcS. &@2^£v^£^#^o»t&a 5 ii;*:L. 

*?><7)®H{-*^o *fc, S^JtMSli, — 1. OOOmVg, 

»*U<«5 0-50 Om 2 /g. JNHMS^ji^O. 1 — 5 cm 3 /g. # 

* u < «o. 3 - 3 c m 3 / g -cfc^ 0 itmmmxnmKmm<D^-rtit^± 

5 (J. Am. Chem. Soc, I6 0i, 13 09^ 
-v 5 (1 9 8 3^) #RS0 „ ±.m&mt, Itl50~l, 0 0 

Ot, #*L<li2 0 0 — 8 0 O'CT-^fifcLT/BV^r t/55M*UV\ 
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<b) «ifigw*<n-*^, #£b<tt (a) mm&ftR 

(A) (B) j&#©'>£K t fc-#£ifll#£-fr5;fr 

Ssfcowctt* tffcfflllRSixfcv^ 0dx.«® (A) J&#&U< (B) 

7^, ^^f/Vi?^ n a i/7 y v > !) ,^ f /^ n p ->7 yf) "C^SUfc 
<Dh. *et£*Sj&*-C- (A) tf&RXfi (B) &.£<D&t£< t t)-*tfi^ 
•TS^-fe, <DJS#£ (A) jJ^Xtt (B) J&#fc5VM3^<Dp^£W«lT 

) RJS£i*r.52f*fc. ® (A) fig^XI* (B) 

(B) fiJc#Xtt (A) ^iS^tsm. (D (A) f$.ftb (B) rit^fc 
<£>gS«iRJS®i (A) (B) ^ir©g« 

S3®. (IXRtKl^SJSlcisv^ W«»T/t^~*i^fc^£«^-r5.r £ 
fc-?#5 e ~~"C\ W»TA'$ = *.Mfc£'*»fc LTIJ, Wfs^» (c) 

**wi^v^h:, Mta^-a-^ (B-i) &.&t&ft£<»i£.mm&tt. 

MJfc-CS 1 * U < l± 1 : 0 . 5 ~ 1 : 1 , 000. «t«3 L < 1 : 1 
~1 : 5 0<bi-S<DiSM*U<, (B-2) t ffltt £ 

WftJfcT-#* U < »± 1 : 5-1:10, 000. J: 9 # £ L < fi 1 : 1 0 
~1 : 5 00tt5©i5SSU^ (B) t L-C-g£JUL£S£- 

Ltfflv>5ii^ii, # (b) ^te^i©^sd-a-^*itT-jzs«5ffl 
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JfcT, ff*L<l*l :5~1 : 10, OOo', J;9#*U<tt-l : 1 0- 
1 : 5 0 0if5©^ItLV\ 
^ (B) [ (B-l) (B-2) ffcfc] ifi«cir»^fflf!l^ 

ii^2~2 00// m, »JL<tti 0-1 50/im, tttC&S 
L<tt20~100MmtfeO > JtM«ti:, ii^2 0~l, 0 0 0m 2 / 
gx lff*L<li5O~5 0Om 2 /gtfe5. 2 jimjMlT*.*' 

fcfi'fr#«t'0»»^*t*'* _ Sr fc**>9, 2 0 OMm^IiSil^f 

142^61^3- £3* & 9. 1, 0 0 0 m 2 / g SriiS il^O^A^ 
fiTtSr i^SfcSo r<Dfi^teg£td:fe^~C, SftlOOg^Ol 

^£JH*te, iiSo. ooi~i g ,#i:o. ooi~o. lg-cfcsr 

mm (a) (b) ^si^Mi^ct (o ^XT^/x«a 
wvmmte. M*?<D*8H£ft#»K ^w*. ^>**^ y 

3 0«C^b^0D^*-COiaS«Bffl. u< i*- 1 one- loot© 
SJ^Sia* SHtt«MRIH:* iiS-3 0^bi 0B$HfT*.tf£V\i @ 
^«^fig^ii^L-c^L/j:<-rfe«J;v\ &*5, sfctK^Tttv (a) 
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*fc,.*3MIK:*5VvCtt:, (a) j£#&t/ (b) tf&<D'pt£< kh-fi 

<Dmft^(D&&mfr*m&%f*i-vft viz v mm&£.m s 

-C#So ttsttf (A) j£#.K.tf (B) tt>-;fri:S#£ £b 

ic&^fci.ttJiftfE (C) f£&<D$cmTJ>i'$~'>J*te&Qo£Mx.. 

0Hx.«7°nti^y, 1 —Zfrls^ l-^^^V, 4 -^fvv- 1 
>-7^ l 1 -^t^ l — tH?^, l - K-rir^, 1 — 

<z>@f^&f£#rofaK<aKI Steffi LfcTO^te***** RM*© t>©# 

^•c#5„ ^mm-ewmaz. m&&&\z&nisxmm 1 o- 6 ~2x 1 o- 
2 ^/v/y y (*g$E) , u< 1*5 x i o- 5 ~ i o-^wy y h/v ( 

i}j»tm&&mk<Dm.*tt (M/s^sj t*. iisuo-s, ooo 

»*b<f*2 0~i, ooo-efcs. ^^f£:CTfflVNe>ixS^«r/i'? 

^■O. 0 2~3, »tb<ttO. 05^1. 5O*5ffl-C*>^ 0 ^fi-a-S 
Sl4- 2 0~6 0t, »*U<«0~5 CC-Cifo*?, Sfc^dfi-^^li 
0. 5-lOOH^ Jf4L<ttl"-5 0^gIti!!)5. *&W\z33\,^ 
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-50~200t x ^•9^*1><I40~1 3 O'C.-Cfe^o R^J^JN- 

$Sf * L < 1 ~ 1 0 s , 00~1 0 5 ^45ri^4U\ 

JS-a-^«jl^5^~l SCff^li^t L < litff ~ 2 0 MP a 

• G, £U<l*?itJBE~l OMP a • G-C*>5„ ' 

m^jffi«r«v>-5«^. 'O-t?*, h/v^^, ^rv-^^, ^5=- 
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$.tc. f-mm&umn, iis-2 o~2 o.o<c, »*b<«-io~ i 
tt, *&&i%ikfcm, fummmtfrm, %mmm<t*m, ^y^-^t- 

j£*fetf>*;oS 1 ~ 1 o, OOOg, wci o~i, p o o g ir*5i5l^ 

— COtfcii^it»^> IdtettJK 1 m o 1 l^bt 1 ~ 

10, OOO, OOOmol, #3= L, < IS 1 — 1 , OOO, OOOmol, 
£bKl$?*L< 1*1-1 O O, OOOmoltfcS, 3i^l^0>4&^Hv 
(x^l/^/yat>y) mo lit2S (O. 0 1/10 0) — (9 9/1 
0 0), $f£L-<te (0. 01/10 0) — (55/100) „ £h\z.1fr 
*U<»i (O. 01/100) — (10/100) -cfc^o 
3. fig^fr 

^^^inx^) l-ffiiVrv^tv^^MSas&So -g 
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#*Ti/x hJftWjWSu WUtiUaBMfe, ^n-j£j£& % *\sls?—f3L 

(i) [tj] <z>»i£ 

(80 Ht-g-tt^VMR-O 5 3®g®]3te&H-*:JBV\ 7" h 7 V ^i&KE* 

(3) *fi^^^<^=>*y^— ©^*RtfiCf«fcfli.H£»« [mm] 
0 *m.^Ft±M(D J NM-EX4 0 OfNMRgf^V\ ElTW^t 13 
C-NMR^ hvwSragjeU KT©^fel-«t S^tBLTtc 
f***M : 2 2 0mg/NMRgi 3ml 

NMR*jME:l, 2, 4- h U ? v u^^Hls/^lsH ^-d6 (90/10 vol%) 
80^^ : 1 3 Ot 
^/V^iH : 4 5° 
^/V^i© *) jS LB^fH : 4# 
mW®& : 1 0, 0000 

(a) 1 -Z/T^Sftm 
Zfxi tfu^b 1 -^Ty©7^*I^luOV^ ,3 C-NMRlCt 9 
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JftA 
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45.7— 47.4 


P P 


S or a 








® 


43.0-44.9 


PB 


S or a 










42.3 


P P P_ 


S or or 


■ 






® 


40.3 


B B 


S or or 








® 


38.6 


PPP 


T«r 


* 








3S.0 


P_P P 


S«5 % Sl £ PPP 


Tor/3 






© 


35.5 


B*ti 


10 0 








(D 


31.6 


p pp. 


r 0 r 








® 


30.6 


PP.P 


Scc0 








© 


28.6-29.8 


P¥& 


T 0 0 










27.8-28.4 












© 


21.2-22.7 


p 0 0 


PPP (mm) . PPB 


(mm) „ 


B P B 


(mm) 




20.6-21.2 


P 00 


PPP (m r ) % PPB 


(m r ) » 


B P 8 


(mr) 








PPB 


(r r) , 


8 P B 


(f r) 


© 


19.8-20.6 


P 0 0 


PPP (r r) 








© 


17.6 


P a 0 










© 


17.2 


Par 










© 


11.1 













;1) Bli I >¥ia*ir:T 



f imi L, TIE (i) ^J;«?**fc 0 

a= { C (2) /2 + (4) ] / C (1) + (2) + (3) + (4) +2 
X (9) ] } X 1 0 0 • • • (1) 

{Bu mz-tztt^n (i) , (2) - - • *<d#^kix <d- ■ 

*fi^«:oSC(t:aaiJttie« [mm] * 1 

#W^C«^-1 2 — 1 4 ©v'^t/u^S^bS-I^SlS© P P Pi^© 
T-f V9 9?-v9 YvJTy K#**rTffi (2) SCIC <fc 9 
P=t (12) / ( (12) + (13) + (14)] } X100 
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• • (2) 

,_p p pmms a pmmvi/y-tMZPp^pmmmms apmm<D 

(4) to+W&tt (Mw/Mn) <DMfe 



G P C 



TOSO GMHHR-H (S) HT 
: mftfn^ h^^^fflR WATERS 
1 5 O C 

1, 2, 4 - M> ^ a a^^if ^ 
14 5^ 

1. o s y y y 

2. 2mg/5 y y 3/ h/V 
1 6 0-=e^r ^ n!Jy h/V 

Universal Calibration 
MVfyv??-^ : HT-GPC (Ver. 1.0) 

(5) DSClfflJt 

*S«3»**W- ' ^T-tm, DSC- 7) £fflV\ ft 

Omg*Ii#ffltT2 3 OX:-? 3ftffl&WiVti'&, i o'C/^-eo 
Sfefc, 0<C-C34HRHRttLft:ffc. 1 OlC/#-e#HaS* 

(6) #fi^J^B-7h^7 7 

£lTW«t ^ffiftiiluioltS T R E FO* 7 2 S'Ct'jS 
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(a) 

(b) mmmtit 

(4. 6 <f> X 1 5 0 mm) 
GLi^xf^v^ttS! • jtKSlmm K B r ir/U 
-fei'S'a.frfMmfcK SSC-3 100^ 
GL-^^f^^^ib^ MODEL5 5 4t-^ 

G Li^-f ^^tt® 

m^umtm rex-c i o om.mm 

FOXBOROttfS! MI RAN 1A CVF 
s<fls=i#M 5 0 0 V a ]) -y >/Wt — "7 



TREF*7A 
TREFt-y: 



1 Qjj'+A'-? 

(c) 8aj£&# 



7. 5g/yi/h/V 

5 0 0-v^T ]) y h/u 

3. 4 1 // m 
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#?*>3E9tM • * o^-y/v^P (3 0 — 6 0^ yS'a.) 

(7) SjKHH&P 

^D^yM^^^^iLtHiJi^L; J i s k 7 

l l 3 ldmS&Lf;i3l3If*&l-<fc OSj^bfCo 
•KUtf iP^ : 1mm . 

• pv^-r^y Ki£S : 5 Omm/ m in 

• a — K-fe/1" :10 0kg. 

(8) rtas— rx 

1 0 5 I^IHftb^ttftlz. J: 0 8fl5£Ufco 

.KKjt : l5cmX15cmXl mm (ft Sfc Jt"I?#- = 1 mm) 

(9) M^f^-T/vttWiwiS 
y-^**v— ttaj#«:JBv\' ^To&#-Cil!l5£-#-3o 

f*** : 1 ~ 2 g 
tttti^ : 1 0B#fSj 

ttmiii^ : i 8 omu±. 

[S^c^vvai— yvw^ttHift (g) /ft»*'«*^— WM (g) ] xi 
0 0 

m&w i ] 

(1) (1 % 2' -a^l^) (2, 1' -xfl/y) t*^ (5-^^- 

3. 4 -^^f-/Utf7x-/i-'g)^ 
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3, 4-^^/^^ (50g, 0. 4 1 m o 1 ) $5JZX**yiiZ' 
(1 0 0 0ml) Srv^f-j/^^-^^^y^o - I>f , jgTct 
-htt% 2 y y h/V^JlE7 7^^^-C^b, M#IS^T, 8 O'CiCft 
fiLfc„ -frO^. *Pf?RilM$-&^^b. I^Vrt/> (8 4ml, 0. 
6 3mo 1) *&*\zmm#X&3££.-tZ>£ ol^o< t)jKTbfc 0 *<D 

(^dr-thv^-CgW#Jd5i5fe|c:i^aiLT< 5) r •? B«j!fe$r5 4% 

C0HX^-C#/c ( 4 0 . 3g,0.22mol) o 
4 -7 ^—JV- o -^r->!J g KO^fig 

3, 4-^f/Vf7x^;V (4 4. 7 g, 0. 2 4 5mo 1) Xt?N 
-Zfn*:*? § K (9 8. 1 g, 0. 5 3 9mol) ffllftSI ( 

5 6 0ml) , y^fn^HJ/V (0. 15 g) Srsr>*^5> 

^#ffl^T. 8 0t ( l»#l8tfni*ft£#L;fc 0 5^Tt, 
LM^Sitir tJdJ; 9iR^9 9%-CB&tyfe£r#fc (8 3 g, 0. 0 
244mol) 0 

4-7^=- /U-O-^r^V UZ/j?~ h V /^(DG-tfL 

-?<if%>J-yv-*<!?~- : 7~-5$&T3-i/J*v~ hWf+# 5 0 0ml %t&.~77* 
ntfj-ep< $ /V (240ml) , 7k (80ml) , 4-7x^-o- 
^>!)1/>"^p?K (8 3g, 0. 0 2 4 4m o 1 ) jSir^^TWb* 
y £A (41g, 0. 625mol) £rfg£-U 7 OtT 1 mmM&&:& 
Lfc 0 SJSIITt, tK (3 5 0ml) Sr&AU Rfo£LtfL%&^ s ?'i'= 
(1 0 0ml) "C 3 mt&M b/c e 3f&£fi&&£#7A*t§3 (®§B&8£ 

-.mt^^^^) £m^ei$te^fe£4 1 %cDifc^-?#fc (23 g , o. 

0 9 9 m o 1 ) 0 
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^3|:4-7i^-o-^i/'J Uy ; ^= hU/l' (3 3 g, 0. 142 m 

0 i ) as;*!* wtwt (i30mi) mm.m. (nomi) , * (nom 
i) st&au 4 5&mijai&mm\,ti 0 .8.ismT&. * (800ml) £r 

irlCj: "9 g#Ht 7 0%OlR^T#fc (2 7 g, 0. lOOmol). 
4-^ji^/w-i. 2-fc^ ^^if^ro^fft 

73^4 -!7 1 , 2 -~g^g^<:/if V (2 7 g, 0. lOOmo 

1 ) *5,fcU\ JW.*^^y— A/ (4 0 Om 1 > v (1 6 g) Sr&AU 
8^iraf%ilSlEb^ 0 7k (5 00ml) Ztiax.^?-/^— 

*r>\s (4oomi) -ca&w-r s - £ i-a^«»$r#fc 0 a^fe x *> 

=r.^ (3 0 0ml) - <t «t 9 B #Ht£^£r 8 6 %<DIR3* 

T?#7t (28g, O. O 8 6 m o 1 ) „ 

6 — ~7 =c=-;l<-— 1 —j. h#->;b/V/ff— /U— 2 — is? S Z/<D-&f& 

©■fe^7^7 7^="l-t h y ^i* (1. 95g, 0. 0 8 5 m o 1 ) *5 
itfh/l^^ (4 00ml) SrSAL, UWtft^bl 1 Ott^SnSfcLfco 
t<D^\^ 4--?^~/U- 1 , 2 - (g^m^/W) (2 8g, O. O 

8 6m o 1 ) <D hfr^^mm (4 00ml) £ 2 B#fSJd>H-C*J>o < 9 ?&T 

— A' (5 0ml) SriPx.. ^V>T7k^Uf^l 0 (5 0 0ml 

LB^b^^7 1%(DIR^-C#fc (2 0 g, 0. 0 7 1mol) o 
5 -7x^;U- 2 — f ^O-^-fiK 

-*?3h?-9 — =7—¥S% 1 !) S> h/K^>t^7 7^='l-6-7*=.A' 

- l hdfio&A'stf—A'- 2 T y(20g, 0. 0 7 l mo 1 ) *3 

J:ffi?^^^A-#*S'K (200ml) 7K (5g) , mt-l-hVVJ* ( 
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5g) Sr&AU l 2 0 £ CT2 5ftmfim^fz 0 S^Tt, JfeifcLTk ( 
5 0.0ml) Mx-i/^/^— T/V (5 0 0ml) T*ttWUfc„ &&&& 

<£>JWC#fc (14g, O. 067mol) o 

1 - (5 -7^—>V- 2 l/^^;V) &m3L3-/U<D&m. 
2o©ITp- h^5ftV^fc3 0 Om 1 ZoP777ni:*^;t hVV 
A (l. 7 g, 0. 0 7 lmo 1) fciUSTHF (7 1 h7t KB7fV : 
10 Oml) ^IMTt'jSALit. i?=-'?Jl>ftXfrStimt=.*-/l' (1 
5. Og, O. O67mol) *5«tU?THF (50ml) ^HDlBTo 

— MiftAU 9-*©lTo- H;5-7s^- 2 — f ^ ( 

14g, 0. 067mol) 3o«fcT*THF (50ml) SrSAb/c„ 
fC*v?x^;^^ * / Sgf^^WT H F ^jK^iKT L, 3 0#f^iB.-e 

S#ufc 0 #ci~. *^T-e 5 - 7x-;v- 2 - ^f y >©th f^?: 

l«PWIMTf»#Ufco SJSi&TI£. * (10 Oml) fcbniU 
4jJftfev?xf;i/x-f;K5 OOml ) TttW-T 5 - £ J- «t 9 » BKHfrd- 
4fc£9 1 %<DtiLmX'ntz (1 7 g, O. Oeimol). 
2— (1 — t/p-^J^/iQ — 5 — 7 ^xXP-^fig 
ITn- htt# 3 0 0ml t^77^3|:ii#ltT-CL i A 1 H 4 ( 
2. Og, O. O 5 3m o 1 ) fciOTHF 5 Om 1 SrSALfc. 
1- (5-7i^-2--<yf-/V) SK^f^ (1 7g, 0. 06 1 
m o 1 ) ©THF»« (5 0ml) £l$>o < 9 SSfclSEi- SSSl-MT b 
fee M"C3 0#|Hlf«ibfcSL ft&Bfcl OOml «rlP*.i?=c.^A'Sc— 7 1 
(3 0 0ml) -C^aii-Sr <btCj;i9. ffi2- (l-fc h'n^rv'xf/i, 
) - 5 S^l'trS 9%©lR^T*#fc (lOg, O. 0 4 2m 

o 1) 0 #b*tfcm2- (l-kKB^>if;l/) - 5 -7 *-=-;\^< ls<f 
^.fctf r U 7 ^~>\>7 *7*7 J is (11. 1 g, 0. 04 2mol) , 
WU&MAU-^^ls (2 0 0ml) $:3 00mltX77^3(CigAU & 
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N-^n^^^W5'F.(7. 5g, 0. 04 2mol) 

i#Hfc£-$fe>£6 4%<DUmxntc (8. lg, 0. 027mol) o 

JgTn— bti% 5 0 0ml 7 =" {-^^#IS^TT? 2 - (1 
o^-ai^/V) (8. lg, O. O 2 7m o 1 ) .*5«tUf 

TH F ( 2 0 0ml) fc&AbfCo -78^^11^ (hy^f^>y/V) 
yf"7A7 5 K©THF^ffi (1. OM, 2 7: Oml, 0. 02 7mo 
1) *v$>o< «?^TUfc 0 jSTif^Tm. ^©-C-l^mi^b/to ^<£>&, 
^ffT-C^^r®* 7 ^mS5! (~*"fr W ^= 8 

/l) f^r it-it) 7 %OJR^-C#fc (1. Og, 0. 0 0 

2 m o 1 ) 

(1. 2' (!' % 2-^^l^V) ^ (5-7x=^ 

(1, 2' -oi^W^) (1* „ 2-^1^) t'^ (5-7i=;Wy 
7*^) (1. O g, O. O O 2mo 1 ) XtfTHF (2 0ml) £200 

^^^^W®. (1. 66 M, 2. 8ml, O. 004mol) £*$>-o < 9 

V (lOOml) -C20^bfc o #btt/cL ifi©flCh;l/xy (30 
ml) ^SAL, £b«<£>fl-Mfl;^:7~^ (0. 7 3g, O. O 
0 2mol) ©^xy^(3 0ml) ^- 7 8 1 Cf^o< *)SAUfco 

^r^^ (2 0ml) ZtiQx.tc.0 £fi£ Lfc£t®4&£6i©&*£H- 5 £ t 15 
(1, 2' -ac^-nO (1' , 2-^1^) (5-7^^/W^ 
-7^/V) a7-?A^p!) K (1) £4. 3%OlR^-C#fc (6 8. 4 
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mg, lOOmmol). 'H-NMR-Cai^bfdgmi^ &>T<Dbi5*)X- 

'H-NMR (5 p pm) : 7. 6 0-7. 15 (m, 1 6 H) , 6. 4 1 
(s, 2H) , 3. 6 8 (b s, 8H) 

(1) MAO/Si0 2 

+#K:M§&£ix*:igTn-- 5 0 0ml h/^ 

> (5 00ml) £r{ti£^ 2 00t, 3 P$ffiK M^MT-C^fifcUfeS 

±~>y ^T§g~>y # (4. 04g) j|# (400 r. p . m) V 

h/Uoci/»»t (2 9. 8ml) £4 5 #HlJ0»tf"Tt$>o < »?^Px:fc„ 
O^-C 1 B#PiU. t£f 1 BZffl. 8 O'CTM NrlMItt Ufc„ KJSJf&T&iWfr 
U 6 O'C^X-i'&aiUyt^X-JiSi^fS^ h/Wc^ (200ml) -C3(h1, 
^-f9^ (2 0 0ml) t? 3[Hl^*^^— ->a 2/{^<t «9«c?^Uifi<J^»ilr# 

ttUV^*fe{C«t «9^*Lfc 0 (Aljijlt: 12. 06%) 

+#l-^f?tM&£;h,fc5 Om 1 i>ci.uv^^Mm^L«ST-t?^^ > (5 

ml) Soit/ h y-T yft-AsTfis^ — VJ* (2M, 0. 25ml, 0. 5 
mmo 1 ) Srtfcii^, ^r©^, MMM 1 X-'&bhtcMAO/ S i O z }S#© 
^^7!)- (Alftf: 0. 37mol/l, 6. 8ml, 2. 5 
mmo 1) *5J; United 1 -C#fc (1, 2' -m^U^) (1' > 2 -rt 
^U^) f ^ (5 — 7i= /W ^-r— />) /N7=9A^oy K©^7*^ 
7!)- (10//mo 1 /m 1, 0. 5ml, 5 u m o 1 ) &Mz.&f%. 
3 0#|igfc#L«j&£#*: o 

(2) \?Ul/(D%.%\m^ 

5 y y h/KD^- \s-zfiztem#mmt tx^y 7*1/^1^^7/ 

- (**PP 7 20umSX±. lOOg) Srtfcii^ 7 0tt2 0m 
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K?stt*4:fTofc„ mmx~mmLtc'&, mm^Tx-mw (2oo r , P . 

m) LJfc^f,^ hy^y^7;V^i?A (2M, 1. 2 5ml, 2. 
5mmol) &M7ltc 0 1 5^F B 1H#Lfci, ^I^OTLfcMAO 

/sio 2 iaftmm&tox.5 ftrni&w^fc z:a>mM. (sot, 2 o 

Or. p. m)H, RJ&S§iB.&7 0<C, ^"-n tfl^fE 2 . 8MP a • G % 
HH58c3 50 r. p. m*-C % 3 0£ma»l* j CM. 3l#i^#6 

«B««»f^9f»: TLC 35-2 OS) fc-CJTffi USttt U * h & 

i 

^^r^2i^bfc 0 

<^bB5ifc^PJ> 

^^^^iz-Y/W^W^ 5 ^//>'XttS5l(Z)-l'/l'^f y 1 010:1, o 

0 0 p pmftt;f L /^^^t^TY^$*^Xa$i©-f^7^^ 16 8 
: 1 , OOOppm 

[SU£0H2] 

i, 2-^^^f^-r/w (2-^r^^/u) (i- 

10 0ml£oP77^3Ci|IiK\ THF (20ml) *3iTJf 
y^nfyW^f-^Df 7-^ (1. 69g, 9. 9 mm o 1 ) £r 
SAL, -7 S'CMftSPLfCo tU, ^t^f/V*^*7^7 5 K ( 
1. 7 4ml, 1 Ommo 1) ^SALfc 0 ^©t, iTn-h<t^ T 
HF (20ml) XXI 1 -^n*- 2 - (2— {l^f=^ A/) (2 
g, 8. 9 6mmol) ©fi^»«l:»T Ufc 0 tLX, ^j&T8l^iaS 
ttLfctL * (5ml) Sr&ALfc :c— ^ (10 0ml) SrSAU^ 
fi£o-h£JB^T, (5 0ml) T*3Iiiac^Lfc 0 
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irz^t^x «9 % l- <2-< j^-ao -2- (l- (2->ryVtihr 

/WV-r— A') ) 3i (2g) £#fc 0 

2 0 0ml v'a- H^lnSSRSiaET*^ V'3L^-/V3L— ; f/l' (2 0 
ml) *5<t7^1- (2-><>'v f =/W) -2- (.1- (2-> <y^nlf/^ 
) 31^^ (2g) ^SAL- 7 & c *2>\Z.#iM\stz. 0 L"C, n- 
y^/wy ^^A<D^-=ar-^>-^^ ( 1 . 61 M, 10ml, 16. l'mmo 
1) ^SAL, MT, 8B#fgJ&#Lfc 0 ^&£®^U£@«3£ 
^df-^VC»c^-r^)wilcJ;>9. 1- (2 — r^7*=M -2'- (1- ( 
2 -> f Vzfu tVW /w) ) v<Z)y^^A^«r#^i (2. 14g 

) o 

ft bit*:!) ?-VJ»1& ( 1 . 15g, 3.18mmol) (1 
0ml) - 7 8'C\Z.^m\^ito ^LT, fcb^C*, - 78t 

KH££PUT:}3V^ceg^fc'^=?-k (1. 0 2g, 3. 1 8 mm o 1 ) S3 
iUtWu-c^ (10ml) 0^7 1) -Sr*? 7-^fflV^.t5fe© 1 " (2- 
xf^^i/p) -2- (1- (2 — ry7°a ^ yf=^) ) ^#1/<DV 
^AifiM&ALfCo ^r b-C, MT-8B£P B 1&#U JrS^Sr^B'J Lfc 

i^u, l, 2-^^>-v ? ^r/i' (2-^r^-/v) (l- (2 — rvyo 

l^/W ly^^/u) ) ^7=>?A^ D y Kfcftfc (O. 4 5 g, O. 8 3 
mmo 1) o 'H-NMR-CSO^Ufc^fi. ^T<D t& tJ T?fc5 0 

1 H — NMR (5ppm) : 7- 8-7. 0 (m, 8H) , 6. 50 (s 
1H) , 6. 1 1 (d % 1H) , 5. 92 (d, 1 H) , 3. 65 (m, 
4H) , 3. 30 (m, 1 H) , 1. 50 (d, 3 H) , 1. 25 (d, 
3H) 

[HlfeM 2 ) 7"ntVy®7 7 y-S-S- 
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~*?J»<0^~7$^'W& (2. OM) ^O. 5ml (1. Ommol)&A 
U 3 50 r. p. m-CL«b<a^Lfc 0 -t-#^35fM&£;h,fc 
5 0ml'>a^|:IIMTT4/l'xy (10ml) & Ky y 
^^VKT/I- 5 — VJ^^zff l't&Wi (2M, 0. 5ml, 1. Ommol.) 
*rgAU MAOOh/ny^ (2. OM, 1. Oml, 2. Omm o 

i ) &£xfmmw 2 -e#/c 1 , 2 ( 2 — r ^sAo ( 1 

- (2 — f y^n tVW >V) ) ^:7 = ?Av^ n y K©^^^ 

7 17.— (10(imol/l,,0. 2m 1 , 2. O /zmo 1 ) &bll;t« 

-?3#fS&#Lfc 0 ^LX, ttl^7 y - ^t- h ^ i^-yi:if .< SA 

bfCo ^(D^ 1, 20 0 r. p. m 0B*&Lfc o JSfcJil, :/o t° 1/ 

^Sr^JEO. 8 MP a • Gl£«$>o< 9 £#J3EU IkH^^^o < 9 bUg* 
5 0 < C*-C#M&L;fc o 6 0 £Hli£Ufc 0 K/£**T&. 5fc£J&tf>:/ 

y fc°i^£#fc 0 £Pt£l£fTV\ #e>HfcMmtr*2{^b 

[Jt$fc0*l 1 ) 

(1) ^*^?-Mb-£4&©SS§3 

tfcUf=:<E>*> % rtvldni^y— /U%32 4 3 0 g, 3!)il6gX^l7/ 

(2) (a) (omm 
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m^P^S OOml, mm.it J !r4^2 4 m 1 &X*Z7 ? /^m^T^2 3 

m 1 ZtoHXl l 0X:x* 2mmKfc£ittz.<Dlb,. @#E£#£r#illL-t 9 0 
•C^mK^^^^^^byt. WW!Cf-*^\ 2 2 Om 1 SrAflxi. 

(A) £r#fc 0 

(3) ^ffiS-g- ' 

6. og/m, hy^yyw^$=-^A (TIB A) o. 2^-yv/ 
b#|^, i-ry^-3, 4-^b*->/<yfy (admb) o. 012 

^-fl'/BfrRL 1/9 n^*r^>V*^-)Vi>* Fdf^V (CHMDMS) 0. 
0 1 Ot/l'/IIISi, :/T3 t 0 W^3 7 k g/lf£f^-etfefi&U. 7 0t, 2 0. 
8MPa • GXM^-^n^tlo nhiXtz.^^Zfn\fUly^^fr—\Z.<3\ l ^-Z > 

Zfvt°Ul/s«??—K y 2, 5 -v^5v>-2, 5 — v?— (t-^/W* 
Ut$fc0t)2) 

itf&#Jl {^*5V>T, iX^ o^^r^/p^^/w^^ b^r^^^^ (CHMD 
MS) 0. 0 1 O^/U'/^PFbIIC^xTv'^ n^*r*/j\,*=f->\>is* h=Sr->i^ 
7V (CHMDMS) O. 0 2 5 ^/^/V/B^tC^xTffoTt £. t Sift- 

ittm^ti. -<f-ov^c 0 CJt«E«3) 

52 



WO 01/00693 



PCT/JPOO/04142 



WflF#2 6 8 5 2 6 2 ^m^MMM 1 'fcUfcl^Sjg bfc^^U^t*^ ( 

«jfci[*ft«T, ««feBtsts? k'/vx > 4 o o m k h y -r y 5 

^^AOC^:/^ >^f£ (2. OM) £0. 5m l (1. Ommo 1) SA 
N U 3 5 0 r. p. in-CU»Sfe < bfc„ MAO©l>^xy^ 
(2. 03 M, 0. 13ml, O. 2 8mmo 1) Jb'it/xfl/y^ 

(>rV-7 f =/i') ^•7=.trJ*&9n V Kro^y^7y- (5 a mo 1/ 
1 % 0. 3 8ml, 1. 9 /tm o 1 ) h? V— ^if<fiAlfc. 

1, 2 00 r, p, m Lfc. RKl, S'ntrH'*^ 
JEO. 7MPa • GlC3£JHa»»?~C£-£E U I^^fI'S^^ 5 OTC&y&m. 

ufc 0 6 o^mm^-^mmvr^ s«»t*» *9 j—** o m 1 

RJS»£-1fc*:4 y s/ h/KO^^y— /W'SAbTsKy ^n^U^ttS^ 

ABU #bnfc^m^2l^L^o 

Cittfc#l4) ^Ptfuyi:i-^fy©^7y-i^ 
Stf^Mtt^ 1 y S' h/V^^l^^V^»»£E*— y&8 Ott 

f£*a*««ET, gMiih/ny4 0 0ml, 1 (30ml 
) , by-f y^/VT^^^^AW^^^fK (2. OM) &0. 5m 

1 (1. Ommo 1) SAU 3 5 O r. p. m"C Lfc£ b < Lfc 

MAO© hyl'xy^jg (2. 0 3M, 0. 13ml, 0. 26mm 

o 1) &3:Xf=-?-U>>\?* Wl/f—iV) ^7^!>A^n!j Y<0-^-f9 
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y ])— (5/imol/l, 0. 57ml, 2. 9/xmol) h 
^V— y(C^<SALfCo ^©t, 1, 2 0 0 r. p. m-e&W&mtti 
LfCo 0. 7MPa • GtC3^^^JtX#l±b. R&lC&ttS: 5 0 

Lfco 6 0#P3S-££rll}feb*: o ^^^"^20 

ttRS*, ?>aft*-r s - 1 o #y trw^/ 1 - 

J*(D^zf? (2. OM) £rO. 5ml (1. 0 mm o 1) SA 

U 3 5 0 r. p. m-ebl^e><^bfc„ — *\ -f-^J-Me&^Hfc 
5 Om 1 v'^l^^^t^^^MT-C Yivzr.^ (10ml) %>£T*h V * V 
yf^T/V^-^A^^^I (2M, O. 5ml, 1. Ommol) 
MAO© h/l'i^ (2. OM, 1. Oml, 2. Ommo 

7U- (lOpmo 1/1, O. 2ml, 2. O^mol) ^riBx.> ^iB. 

b/Co ^<D^ 1, 2 0 0 r. p. m-C^4^$r5B^bfc 0 O. 7M 

Pa - G£i$o< Y) £#ffiU ^lCi&S$r8 O^^-C^iaUfCo 60# 
P«afi£-£^J&bfc„ KJ&i&T^ 5fcR£<^Pt°i^£fl^l;i«fc9Bfr£b 
fc„ bT, fcfci&&9a$:2 y y h/v©* ^y-MiSAbtJK!)^ fc° 
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(2— T^X— M. (1- (2-^^/V-4, 5-^<^ 

iiiAf## 3 0 0ml £ J 5P77^=',l'I^fl / ^ (100ml 
) *5J;U5^y^ (5 g, 0. 0 3 9 m b 1 ) x 2 - ^B*>fy^f P 

/V^t3*^ KOg, O. 0 3 9mo 1) ^fiALfco ^iSt^ifcT-C. 
7/^ = !)A (6g, O. O47mol) '^o<!Ji:gAtfc. Uli 
«; SJSiSS££<ft* (2 00ml) fcjftAU ^fgu-h^fflV^, *r*a 

t5Ctia?)ltt^ (6. 4g) (JR^8 4%) o 

2-^^/V-4. 5 — X'ls'S-J ^fy<D-t^L 

2—*7'A'—4, 5— <^j/-l-> <^#/^/ (6. 4g) — 
/KlOOml) {^^Ufc„ hy?^*!>it h*y K ( 

lg, 0. 0 2 6mo 1 ) 3r*$>o< "9 £&Xbfc„ 3 0#«L * (100 
ml) *5J:U^— r/i' (10 0ml) ftJttJSrtTo/c 

(5. 7g) $r#fc„ #6ixfc2-^^/>-4, s-^VJlsyy—tv 

(5. 7 g ) $rh/w^i^ (10 omi) d}ga?u 
^.^p^/^^m (o. 5 g) y £ s—i'i'=*.?—?mw:&m^x, 

3 0#iS$SL&*KJS£:ffofc 0 K^Tt, *fflE*:i*OT*U £S@4& 
£#7Aff§S» (mm :^=3riJ-^) t5I i BWft^* (3g) 

fc (JR^4 8%) „ 

(1. 3 g) *5<fctf<fc 9^ (0. 0 1 g) . WTHF 

55 



WO 01/00693 



PCT/JP00/04142 



(2 0m 1 ) £r^An— hfJb*J:l?ITn — htf% 2 0 0ml £oP77 
* =J {d&A UfCo (ref : J. Org. C hem. 

4 7 , (4) , 7 0 5 (1 9 8 2) ^V>^) (5. 4g, 2 7. 2m 
mo 1 ) *5«tt5J8i7kTHF (4 0ml) ^ITo-H-SAU £lff#ffi 

fiT-a#bfc 0 (3. lg, 28. 5m 

mo 1 ) *3«tt^iK.7KTHF (2 0m 1 ) £r*gT* — M-SAL, -78t 

r-e«*-u m.^^^ (i o om i ) -cttwbfco mm^nmm^ir 

5^ k\Z£ *) n&Ht&%3$:5. 3 g&ti 0fe*9 1%) o 
(2-^^7^^/V) (1- (2-^/1^-4. 5 -^y/^ ^^^./W-) ) 

^3?fM&bfc2 0 0ml '>al/V^|:2 -^^yV-4, 5 -^^^y 
7*^ (1. 26g, 7mmo 1 ) is XXlfSL^^^ ^ (50ml) £rK 
ALfc. ^^tn-^f/H)f>A©^t^i (1. 50M, 4. 
7ml, 7mmo 1 ) £r- 7 8 'CXT-iST Ufc» jKTi^Tm, M-C8RT 

^a^Lfctr^. 2-^5^/^-4, 5 — /^v^v^nm 

Lfc 0 fr^lttTHF (2 5ml) ^Dx, - 7 8 <C {£#2$ U 
fi£Lfc2 — < ^r-^- v 5 ^ f n o ->7 y ( 1 . 4 6g, 7 mm o 1 
) <£>&7kTHF*§i£ (2 5ml) £j&TL7c„ jffiT#£T8L MTMB^IS] 
tB#L*: 0 S^T^, 7k (5 0ml) ^X., 3i— TVl' (2 00ml) 

) (JR^ 8 9%) „ 

■^f/^iiky (l - (2-t<^/v-4. 5 — < 
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iiHLfc2 0 0mli/a l/y^|^ 5fe{c^Lfc (2 ->f l/"r~;u 
) (1 - (2 -f-^/V- 4., /U) ) *S**f-J\>*s=7^ ( 

1. Og, 2. 8mmo 1) *Jj;i;te^ty (4 0ml) ^ALfc„ 
•t^^^n -Zf^Sl'V ^^^(O^^l^mfk (1. 5 OM, 3. ,7ml, 
5. 6mmo 1) £- 7 S'CX-jKTLfco MT^T^. MT*8^f^^ 
Lfct-5> (1- (,2-^5vV-4, 5 — <^Vj 

2 5ml) -SrAOx.. -7 8tM#i|JU mmH^y '=■!> (0. 9g, 2. 
8 mm o 1 ) (DUX. h/W^ (2 5ml) ^$gi££}®T Ufc„ j&T*&Tm, 

i 

Tk^-^fcflnjtfcc ^cfcetlS^^^BiJ, ait5ri:lij;t), 

o . 2 g #fc (4Z^ 12%) 
'HNMR ({ppm/CDCI 3 ) :8. 0-7. 0 (m, 8 H) , 6. 5 
0 (s, 1H) , 6. 08 (d, 1H) , 5. 93 (d, 1H) , 2. 4 
5 (s, 3H) , 1. 12 (s, 3H) , 0. 99 (s, 3 H) 

&mmm%ffiT. mmmm^-?? >4oomi, h y -r y ^a-t/v * 

=-VJ»<D^-?'?l/ : mm (2. 0M) §r0. 5ml (1. Omm o 1 ) 

3 5 0 r. p. m-CL«b<^#bfc„ -=£tf>^ MAOOF/Hyg 
f£ (2. 03 M, 0. 13ml, 0. 2 6 mm o 1 ) *5 <tr/flfflE-C#fc *J 

^f/vv'SJuy (2-fyf^) (l- (2-^^/v-4, 5 — ^/ 

>fVf^) ) rj/Av^^n y Ktf^^y;*^ y— (1 0 Mmo 1 

/y-yh/K 0. 1ml, 1. 0 m m o 1 ) h # L — yj^^.<^ 
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Z<D&. 1, 2 0 0 r. p. m-ClSj$SrM*&tfc. TKlfl&O. O 

JEU 4 O/C L7c 0 6 O^^S-a-^r^JSUfCo 

UTt, ^ ^ y —A' 2 0ml h ^ I'-^tSA U 3cRJS<D^p» If 

flnfl&U ^oif o om i Sr3i«5ii^ ttl&ig 

Af^ffl^t hy-T ?A<D^^^igiK (2. OM) $r 

O. 5ml (1- Ommo l) &AL-, 2 00 r. p. m-?lst£b<&& 
Lfc„ -^tf)^ (5ml) 43«fct5MAO<7> (2. O 

3M, O. 13mK O. 26mmol) <DW^^\ H&IS-C#/ci^ 

^^v-y uy (2 - -r ( 1 - (2-y^/w-4, 5 —^<^v 

A is'T—jv) ) t>j»v?^ci y K©^y^7!J- (l Omno 1 

/i) 5, j*/t^ o. lm 1 % 1. O/zmo 1) ^3<tl5^^ p ^V (5m 1 ) 
M^-h^i — ^sMKKAbfc 

-e^m. 4 00 r. p. m-Ca^^BS^bfdo -t UTT. t&*$r4 0 < C*t > 
#i&LfCo 3 O^S-a-^HJSUfCo S^T^, ^/-MOmlS: 

[v?y ^/t->y ui/ (2 — r:/-r— (i- (2-y^/w-4, 5-^< 
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i*l«Lfc2 0 Oml/'y F^al^^^, 5fcl-^J&bfc (2— 
t*— A-) (l - (2-^5v^-4, 5 -s<l//4 is*? —A?) ) 
9^(1- Og, 2. 8mmo 1) ^3 ^ffii^ty (40ml),$:fi: 
ALfco ■tW»«^n-^A'.y^9A©^1^^tt (1. 5 0M, 3. 
7ml, 5. 6mmol) 7 S'CTiffiTLfCo iST^Tt, M"C8 

«rn»»bfci:r<&. (1- (2-^^-4, 5- 

;ny (2 5mi) SrAn*.. -78 < C{c^spu. Eg^b^3=^A (o. 

9g, 2. 8mmol) <D8Lfc h 1/ (2 5ml) ®S»t$:jSTUfc 0 
J: 9; IWMIrO. 2 g#fc (iRS*l 2%) 

'HNMR (6ppm/CDClj) :8. 0-7. O (m, 8 H) , 6. 5 
O (s, 1H) , 6. 12 (d, 1H) , 6. 02 (d, 1 H) , 2. 3 
2 (s, 3H), 1. 10 (s, 3H), 0. 95 (s, 3H) 

-i?AOA^y§$ (2. OM) £:0. 5ml (1. O mm o 1) gA 
U 3 5 0 r. p. mX'VtZb<mWVtz. 0 *<D'&^ * =f- frT J\> % J 
y (MAO) ©h^xy^t (2. 0 3M, 0. 13ml, O. 2 6mm 
o 1 ) *5 J; tfgMB-C^rit V1ti?t f/i'v' V ^> (2 — r V-T-/V) ( l - 
(2-^^/W-4, 5 -s<Z/^4 ly=f=^)^) ) ^n-^A^^py K<E> 
^zf# 7D- (10<imol/!)yh/K 0. 1ml, 1- 0 nmo 
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1) ^diMK&ALfCo 

*<D'&^ 1, 2 0 0 r. p. mX-mW&m%il>tl 0 ^otTl/^fc 
£ffi0. 7MPa|I3^(tT#EEU I^^^M^ 5 O'C^-C^-fiL 

fee e o ^mm^mm Lfc ^^ym. > 9 ; 2 0 m 1 h 

^2 





IB 


S 


XJfitt 1 


ge*«2 


ItttW 1 


ttnmt 




*ttt*J4 


.it*8«5 




[*] 


(dl/g) 


1.0 


1.7 


1.8 


1.9 


2.7 


1.5 


0.24 




Cmnnnl 


<«X> 


79.0 


78.0 


60.3 


72.2 


82.9 




79.5 




Com] 


(«X> 












90.2 


















ffi 


2.1-ins 


(**X) 


0 


0 


0 


0 


0.6 




0.7 




1.3-ins 


(«X) 


0.8 


0.3 


0 


0 


0.1 




0.1 


tt 


khi/Mn 


2.1 


2.2 


2.4 


2.6 


2.3 


2.4 


2.2 




Tm 


CC) 


132 


130 


158 


160 


132 


126 


129 


« 


3t/7- ^* (t*X) 












2.0 




















0.2 


0.2 


34 


1 2 


0.2 


0.5 


0.3 


ft 


Tp 


TO 


85 


B6 


115 


116 


91 


83 


- 81 




tp±5 ic<n«a3* (at»x> 


89 


91 


33 


68 


94 


88 


87 




Th 


ra 


3.6 


3. 4 


9.2 


7.7 


4. 1 


3.B 


3.8 




AH 


(J/g) 


94 


92 


54 


79 


80. 5 


78.0 


63.5 




0.45 X 


To + 22 


81.4 


80.5 


. 93.1 


94.0 


81.4 


78.7 


80.1 




3l9$m*(Mpa) 


1150 


1200 


440 


514 


1060 


1040 


SBR 




flSS^-f X(X) 


42.5 


43.7 


44.9 


15.8 


52.0 


38.0 


ttff 
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M3 



1 

1 


• is 




Hi£#J3 


Htt50»j4 


HWJ5 




[nl 


(d 1 /g) 


19 


2.2 


1.7 




[mmmm] 






73.5 


70.9 


2,1-ins 


(-=e/U%) 




0.1 


0.2 




1,3-ins 




U 


0 


0 


m 


CMw/Mn) 


9 9 


2 1 


2.1 


Tm 




1 OA ^ 


191 4 
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